Two-step binding mechanism for HIV protease inhibitors.
Rate constants for binding of five inhibitors of human immunodeficiency virus (HIV) protease were determined by stopped-flow spectrofluorometry. The two isomers of quinoline-2-carbonyl-Asn-Phe psi-[CH(OH)CH2N]Pro-O-t-Bu (R diastereomer = 1R; S diastereomer = 1S) quenched the protein fluorescence of HIV protease and thus provided a spectrofluorometric method to determine their binding rate constants. The dissociation rate constants for acetyl-Thr-Ile-Leu psi(CH2NH)Leu-Gln-Arg-NH2 (2), (carbobenzyloxy)-Phe psi[CH(OH)CH2N]Pro-O-t-Bu (3), and pepstatin were determined by trapping free enzyme with 1R as 2, 3, and pepstatin dissociated from the respective enzyme.inhibitor complex. Association rate constants of 1R, 2, and pepstatin were calculated from the time-dependent inhibition of protease-catalyzed hydrolysis of the fluorescent substrate (2-aminobenzoyl)-Thr-Ile-Nle-Phe(NO2)-Gln-Arg-NH2 (4). The kinetic data for binding of 1S to the protease fit a two-step mechanism. Kd values for these inhibitors were calculated from the rate constants for binding and were similar to the respective steady-state Ki values.